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ars Climate Orbiter on its wa

Laboratory

By DIANE AINSWORTH its primary mapping mission.
“The performance of the spacecraf

One day into the 1998 Mars launch opporequaled, really exceeded, our expectations
tunity, NASAs Mars Climate Orbiter blasted said Dr. Sam Thurman, Mars Climate Orbite
off launch pad 17A at Cape Canaveral Airflight operations manager. “The spacecraftis i
Station, Fla. with the force of 219,000 kilo- excellent health and we're proceeding no
grams (483,000 pounds) of thrust and hurtledvith the first mid-course maneuver on Dec
skyward on a 9-1/2-month flight to Mars. 21"

Launch occurred Dec. 11 at 1:45 p.m. Launch events ticked off like clockwork
Eastern Standard Time on the second day of thehortly after the 629-kilogram (1,387-pound
primary launch period, after a new softwareorbiter cleared the launch tower. Sixty second
program had been loaded to ensure that thafter liftoff, the four solid-rocket boosters were
spacecraft’s battery would operate within itsjettisoned, two at a time, followed by first-stage
designated limits during the cruise to Mars.separation and second-stage engine ignitio
The orbiter shot through a breezy, steel-grajrhe second-stage burn lasted approximately 11
mid-afternoon sky, leaving a contrail of billow- minutes, 22 seconds and propelled the spag
ing, wind-whipped exhaust, before vanishingcraft onto a low-Earth orbit at about 189 kilo-
in an upper deck of rain clouds. The 24-houmeters (117 miles) above Earth’'s surface.
delay in launch will not change the spacecraf’s Third-stage separation occurred at approx
arrival date at Mars on Sept. 23, 1999, or altemately 2:26 p.m. EST, followed by an 88-sec
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MGS a|t|meter face and cloud heights.

Approximately 2.6 million of these laser

| 3 D 1 pulse measurements were assembled into|a
revea S = VIeW topographic grid of the north pole, with a

y spatial resolution of 1 kilometer (six-tenths

Of Mars north pOle of a mile) and a vertical accuracy of 5 to 30

meters (15 to 90 feet). The topographic ma

Measurements by a laser altimeter instrureveals that the ice cap is about 1,200 kilo

ment orbiting aboard JPL's Mars Global meters (750 miles) across, with a maximun

Surveyor spacecraft are providing striking newhickness of 3 kilometers (1.8 miles). The

views of the north pole of the red planet and thgap is cut by canyons and troughs that

processes that have shaped it. plunge to as deep as 1 kilometer beneath the
This first three-dimensional picture of syrface.

Mars’ north pole enables scientists to estimate The 3-D visualization was presented at
the volume of its water ice cap with unprecemews briefing at the fall meeting of the
dented precision, and to study its surface varigamerican Geophys-ical Union in San KENNEDY SPACE CENTER PHOTO
tions and the heights of clouds in the region foErancisco. Mars Climate Orbiter lifts off from Cape

the first time. “Similar features do not occur on any Canaveral Air Station in Florida on Dec. 11.
The elevation measurements were CO|-g|acia| or polar terrain on Earth,” said co-

lected by the Mars Orbiter Laser Altimeterinyestigator Dr. Maria Zuber of the
aboard Global Surveyor during the springmassachusetts Institute of Technology an
and summer of 1998, as the spacecraft orbilGoddard Space Flight Center. “They appeapyses from its onboard thrusters to stop any
ed Mars in an interim elliptical orbit. The to be carved by wind and evaporation ofresidual tumbling motion. Four minutes later
altimeter sends laser pulses toward the plance.” the spacecraft's solar arrays were unfurled anc
et and measures the precise amount of time The altimeter data also revealed that larggointed toward the Sun for power. NASAs
before the reflected signals are receivedyreas of the ice cap are extremely smooth, witbeep Space Network complex near Canberra,
back at the instrument. From this data, Sciglevations that vary by only a few feet overAustralia, acquired the orbiter’s signal at 2:45
entists on the altimeter team, led by Dr.many miles. In some areas the ice cap is sup-m. EST.

David Smith of Goddard Space Flight ounded by large mounds of ice, tens of miles Now on its way to Mars, Climate Orbiter
Center in Maryland, were able to infer sur- See MGS, page 2 See Orbiter, page 2
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ond burn of the third-stage engine. Once out of
(Farth’s gravitational grasp, after separation
rom the third stage, the orbiter fired a series of
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than expected, lasting about 2-1/2
minutes and changing the space
craft's velocity by just 20 meters

2
Orbiter

Continued from page 1

medium-gain antennas for cem velocity indicates the degree of
munications with Earth during accuracy achieved at launch.
the first half of the journey to Mars Climate Orbiter is cur |
Mars. Ground controllers were rently about 1.8 million kilometers
set to track the spacecraft 24(1.1 million miles) from Earth,
hours a day through Dec. 17, thertraveling at a velocity of about
reduce tracking time to 12 hours 10,600 kilometers per hour (6,600
a day using 34-meter 12-foot) mph) relative to Earth. The space
antennas of the Deep Spacecraft, likened to a weather satellite
Network. will reach Mars on Sept. 23, 1999

The first trajectory correction to begin a three-month communi
maneuver to remove minor errorscations and data relay mission fof
in the spacecrafi’ flight path its sister spacecraft, Mars Pola
introduced at the time of launch Lander before embarking on its
will be on Dec. 21, Thurman said. two-year science mission to meni

smaller and shorter in duration current water resourcesl

Special Events Calendar

Alcoholics Anonymous—Meeting

tor. For more information, visit the JPL Genealogy Club—Meeting

R&R home page at http://eis/ at noon in Building 301-169.
sec614/reward/excel. htm or call the

at 11:30 a.m. Mondays, uesdays,

R&R program dice at ext. 4-3825.

Note: Nominations will be accepted WedneSday January O
Thursdays (women only) andfrom business/administrative gar .
Fridays. Call Occupational Healthnizations (1X, 19X, 2X, and 6X) JPL Drama Club—Meeting at
Services at ext. 4-3319. Jan. 4-22, 1999. noon in Building 301-127.

Anonymous- Von Karmén Lecture Series— Russian Language Vérkshop—
noon

Codependents
Meeting at
Wednesday Call
Health Services at ext. 4-3319. { , ]

Forum at Pasadena City Collegejs essential. For location and fur
Lesbian and Bisexual 1570 E. Colorado Blvd. Open tother information, call Joyce bif
at ext. 4-7361.

Gay,
Support Group—Meets the first the public.
and third Fridays of the month at

noon in Building 11-117. For Th d J 7
more information, call employee \WeTelglst{e 2\ BI=TetTpgl ool @b ursaay, January
assistance counselor Cynthia

Cooper at ext. 4-3680 or R"’mdyHoIiday Car Show—The annual
Herrera at ext. 3-0664. event will be held throughout the

Parent Supportt Group—Meets day at the Tansportation parking

the fourth Tiesday of the month at @'€a, Building 177. The Blues
noon. For location, call JayneBOys band will perform from 10
Dutra at ext. 4-6400. a.m. to noon. Wtage vehicles are

welcome. For information, call
Jerry Kalish at ext. 4-8733.

JPL Gun Club—Meeting at noon
in Building 183-328.

Friday, January 8

Associated Retiees of JPL/
Caltech Board—Meeting at 10

Seni C i S t
entor aegvers PRO a.m. at the JPL Wbdbury com

Group—Meets the second and

fourth Wednesdays of the month atJ
6:30 p.m. at t%e Senior Carehoon in Building 301-127. 500 W Woodbury Rd., Altadena.

Network, 837 S. Fair OaksvA., JPL  Toastmasters Club— JPL Dance Club—Meeting at
Pasadena, conference room #1Meeting at 5:30 p.m. in the noon in Building 300-217.

For more information, call (626) Building 167 conference room.
Sunday, January 10

397-310. Guests welcome. For more infor
Chamber Music—The DeBussy

. mation, contact Mary Sue O’Brien
Friday, December 18

PL Drama Club—Meeting at plex, conference room 601-224,

Universe

NASA TV
The thruster firing itself will be tor Martian weatherclimate and Kennedy Space Center is visible below Mars Climate Orbiter and its Delta Il

launch vehicle, thanks to a camera attached to the first stage of the rocket.

MGS

Continued from page 1

across and up to half a mile in
height. “These structures appear to
be remnants of the cap from a time
when it was lager than at present,”
Zuber said. Impact craters sur
rounding the cap appeared to be
filled with ice and dust that was
either deposited by wind or con
densation grperhaps, was left over

every Galileo Project Manager Jim Meets from 7 to 9 p.m. on the from an earlier period when the ice
Occupational Erickson will speak on the Galileo Caltech campus. Some knowledgé&ap was lager
Europa Mission at 7 p.m. in Theor previous study of the language

Scientists found that the shape
of the polar cap appeared to be
composed primarily of water ice,
with a volume of 1.2 million cubic
kilometers (300,000 cubic miles).
The cap has an average thickness
of 1.03 kilometers (0.64 mile) and
covers an area 1.5 times the size of
Texas. For comparison, the vol
ume of the Martian north polar cap
is less than half that of the
Greenland ice cap and about 4-per
cent of Earths Antarctic ice sheet.

The estimated volume of the
north ice cap is about 10 times less
than the minimum volume of an
ancient ocean that some scientists
believe once existed on Mars,
Zuber said.

“If a large body of water once
existed on the red planet, the
remainder of the water must
presently be stored below the sur
face and in the much smaller south
polar cap, or have been lost to

at ext. 4-5090.
Award For Excellence Nomina-
tions—Due today from JPL perseon

Tuesday January 5
nel in technical @anizations (3X,

4X, 5X, 7X, 8X, and 9X) to the JPL Gamers Club—Meeting at
Reward & Recognition Administra- noon in Building 301-227.

Trio will perform harp, flute and SPace,” she said. “But such adar

viola at this free concert, to beamount of water that is unaccount
held at 3:30 p.m. in Caltech’ ed for is not easily explained by
Dabney Lounge. For information, current models of Martian evelu

call (626) 395-4652. tion.” O
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Galileo shows Europa faultOPEX finds

as long as San Andreas 9lobal sea level
- change during

By JANE PLATT ] 1 =T,
ok % u " A
New pictures from JP& Galileo spacecraft e ot E I N t

show a closeup view of a fault, or fracture, or ) \ e N I n O eve n
Jupitefs icy moon Europa that stretches a Ay . ’
long as the California segment of the infamou : 1L By MARY HARDIN
San Andreas fault. ] \ \ | : The 1997-98 El Nifio event may have been

_ The Europan fault, known as Astypalaes W a major contributor in the average global sea
Linea (pronounced ast-ipp-uh-IYAuh LINN- L 1 level rising about 2 centimeters (0.8 of an inch)

ee-uh) was first discovered in 1996 when D

; ) ; . = . before it returned to normal levels, according to
Randy Tfts, Galileo imaging team fifate =

scientists studying @PEX/Poseidon satellite

and research associate at the University - measurements of sea surface height.
Arizona, reviewed distant images taken year L | T “This is the first time we have been able to
earlier by NASAs \byager spacecraft. The \ 5 _ "t: identify that EI Nifio may cause a change in
new mosaic of Ggallleo images releasgd Dec. h } | average global sea level,” said.R. Steven
captures a 290-kilometer-long (180-mile) por ) \ < Nerem, a DPEX/Poseidon science team mem

tion of the fault in Europa’ icy surface.
Scientists calculate its full length at about 81(."
kilometers (more than 500 miles), about thg
same distance as the part of the San Andre|
fault that runs from the California-Mexico bor | =
der north to the San Francisco Bay
“Comparisons between this Europan faul

ber at the Center for Space Research at the
University of Texas at Austin. “Understanding
these short-term variations is important for
% ; | understanding and detecting long-term varia
; tions caused by climate change.”

\ “TOPEX/Poseidon measures average glob

! h ...r ] al sea level at 10-day intervals with a precision
and faults on Earth may generate ideas we can PIA01643  of 0.4 centimeters (0.16 inches), so detecting
use in studying earth movements here on Outhis view of Europa’ s south polar region  the 2-centimeter (0.8-inch) change associatec
planet,” said Tfts. “In addition, Astypalaea shows part of a gray band that formed as with the EI Nifio was relatively eagyNerem
Linea is simply a beautiful structure.” plates on the icy surface separated and mate - gaid “Howeverthese results tell us that detect

The new Galileo images show that about 5@al filled in the widening gap. In the center of ing sea level variations caused by climate
kilometers (more than 30 miles) of movementthe image, a gently curving linear crack runs change will be more ditult because such
or “displacement,” has taken place along th@oTh 0 South anc appears to be he locaon changes are significantly smaller than the-vari
fault, which is located near Europ&outh Pole. ;’;gz:g tﬁ‘l(eef?r“e'é?{;%gaig’r%pggig‘éti‘:ig‘fiﬁ;i ations we have observed during the EI Nifio.”
Bends in the fault have allowed the surface to e ga’p periodically f’rom below and hardens. Nerem and his colleagues presented their

pulled apart as this movement took place along
Astypalaea Linea, which is the dm@st known apart zones. Between the zones, this bre
strike-slip fault on Europa and one of thegest  coincides with ridges that separate them.
strike-slip faults known to exist anywhere. A Tufts and fellow University of Arizona
strike-slip fault is one in which two crustal researchers, in a group led by.Richard
blocks move horizontally past one anotherGreenbey, suspect that the fault motion is
somewhat like two opposing tfiflanes. induced by the pull of variable daily tides gen
This pulling-apart along the faut'bends erated by Jupités gravitational tug on
created openings through which warprenft ~ Europas icy crust. This tidal éct produces a al sea level
er ice from below Europa’brittle ice shell phenomenon they call “walking.” “Th " f satellite dat d
surface, or frozen water from a possible-sub  “In walking, tidal tension opens the fault, ese six years of sateflite data are a goo
surface ocean, could reach the surface. Thisubsequent tidal stress causes it to movﬁtarti but we really need a decade or more of
upwelling of material formed lge areas of lengthwise in one direction, and then the tidaFontinuous measurements before we can-accu
new ice within the boundaries of the originalforces close the fault up again. This prevent{te!y detect any climate-induced change,” said
fault. A similar pulling-apart phenomenon canthe area from moving back to its original posi . r. Lee-Lueng Fu, t']e CFPEX/Posgldon pro
be observed in the geological trough -surtion; it may move forward with the next daily ject scientist at JPL. “&need sustained obser
rounding Californiaé Salton Sea, and in tidal cycle,” Tufts explained. “The walking Vaton recc:rds to understand the variations in
Death \alley and the Dead Sea. Howevir ~analogy describes perfectly what we think-hapthe ocean.
those cases, the pulled-apart regions capens at the fault, resulting in a steady accumu _ Global mean sea level change on seasona
include upwelled materials, but may be mostlation of these lengthwise fskt motions. @nd inter-annual time scales is a measure of
ly composed of sedimentary and erosionaWalking may explain the appearance of manyh€ changing heat content of the ocean. The 2:

findings at the American Geophysical Unisn’
Il meeting in San Francisco Dec. 7.

Key to understanding the changes in the
ocean are the global maps made BYPEX/
Poseidon. The sea level rise was not confined
to the tropical Pacific, but also was observed in
the Indian Ocean and the southern Pacific.
Nerems team then calculated the average glob

material deposited from above. other faults and areas of cracks and ridges ofentimeter rise during the EI Nifio implies
Tufts believes Astypalaea Linea is probablyEuropa.” that, on average, the global ocean may be
no longer active, because darridges formed Unlike Europa, here on Earth, ¢gr strike- ~ 9aining heat.

more recently crosscut it without interruption.slip faults such as the San Andreas are set in “Average global sea level began rising in

Opposite sides of the fault can be reconstructethotion by plate tectonic forces from the plan late March 1997, peaked at 2 centimeters above
in puzzle-like fashion, matching the shape oft's mantle. Based on the Europa findingshormal in early November 1997, and then

its sides as well as individual older lined areadufts said, “The data may teach us more aboutegan falling back to normal by the end of July
that had been broken by its movements. Ththe detailed structure that develops at bends ih998,” according to Nerem. “Sea surface tem

overall motion along the fault seems to haveEarths faults, including the San Andreas.”  perature changes began rising in late Octobel
followed a continuous narrow break along the The latest Galileo images of Astypalaeal996, peaked at 0.4 degrees C (0.7 degrees F
entire length of the feature, with a path resemLinea are available on the Internet at http:/in late December 1997, and fell back to 0.1
bling steps on a staircase crossing the pulleg?hotojournal.jpl.nasa.govid degrees C (0.2 degrees F) at presedt.”
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Cassini fires engine, Is on course fans

ter,” said Bob Mitchell, Cassini program man end of the engine firing. The maneuver adjusted
By MARY BETH MURRILL ager at JPL. Since its flawless launch Oct. 13he angle of the spacecrafflight path relative to
JPLs Cassini spacecraft successfully completl997, Cassing flight has been characterized byenus’ orbit so that Cassini will achieve the max
ed a long-planned 90-minute firing of its onboara@xcellent performance and extraordinary accumum velocity boost from &hus’ gravity during

engine Dec. 2, setting the spacecraft on course facy in navigation. the June flyby of that planet.
a second flyby of ®us—the next major mile Telecommunications with Cassini through  The Dec. 2 engine firing is one of two long
stone on Cassisi'long trajectory to Saturn. out the maneuver were conducted throughurns of the engine over the entire course of the

The main engine firing started at 10:06 p.mMNASA's Deep Space Network complex neamission; when Cassini reaches Saturn in July
Pacific time and ended at:B6 p.m. for the so- Madrid, Spain. Mission engineers said th@004, the engine will burn for about the same
called “deep space maneuver” that put thengine firing went exactly as planned, slowingamount of time to brake the spacecraft into orbit
spacecraft on course for its next planetary gravhe spacecraft by close to 450 meters per secoabund the ringed planet.
ity-assist—a flyby of ¥nus next June. (about 1,006 mph) relative to the Sun. All of Cassinis systems remain in excellent

“The performance of the spacecraft and the Cassinis speed went from 67,860 kilometerscondition. The spacecraft has flown more than
team in performing this maneuver was just peiper hour (42,168 mph) at the start of the maneuv&r055 billion kilometers (655.5 million miles)
fect, we couldrt have asked for anything bet to 66,240 kilometers per hour (41,161 mph) at theince launchd

NASA tO have access to Inml’ nautics, and human exploration and develop

. . . [nent of space.”
radiation-hardened Pentium ch L s v e e e
a Clara, Intel said it would license the chip
design to Sandia National Laboratories, the
By JOHN G. WATSON our_missions_in deep space where the radiat_ioU._S. Departm_ent of Engy’s lead facility for
’ environment is much too severe for commerciaimicroelectronics research and development.
NASA and other federal agencies will soordevices,” said JPL Director DEdward Stone.  Sandia will develop a custom radiation-hard
have access to the technology for a radiation- NASA's Deep Space Systemgchnology ened version of the Pentium processor for use
hardened version of IntelPentium chip for use Development Program, known as X2000, willin satellites, space vehicles and defense sys
in future missions. serve as one of several Department of Byer tems. A key goal of the agreement is the even
Intel Corp. announced Dec. 8 that it will pro partners to develop chip applications, in thisgual transition of the technology into the com
vide a royalty-free license for its Pentium precesase applications specific to future NASA mis mercial radiation-hardened semiconductorfab
sor design to the Department of Eypefor the sions. The program is intended to develop andcation industry
development of custom-made microprocessodeliver advanced spacecraft systems and avion The Pentium processor redesigfogfwill
for space and defense purposes. The agreemiesttechnologies to missions bound forfeliént  involve several government agencies and{abo
provides the government with a ten-fold increasdestinations in the solar system and beyond. ratories that are expected to use the increase
in processing power over the highest-performing “High-performance radiation-hardened pro computing power for a variety of applications.
currently available radiation-hardened chips. ces sors will enable many future space-misJPL, the Department of Emgt the Air Force
Radiation hardening is required to shieldsions, both deep space and Earth-orbiting,” saiResearch Laboratory and the National
systems and applications from radiation, sucbr. Leon Alkalai, head of JP& Center for Reconnaissance fife are the initial institu
as cosmic rays, which fatt the reliability of Integrated Space Microsystems, an element dfons with applications for future use. Among
conventional electronics. the X2000 program. “This technology is cross-those applications will be Earth satellites, space
“The successful development of this newcutting within all of NASAs enterprises, probes, radiation environments on Earth,-mis
chip will bring advanced computing capability toincluding space science, Earth science, -aersile defense and advanced military systenhs.

New JPL-affiliated toys fulfill needs vital to space traveler

By JOHN G. WATSON teach youngsters about the spade
Y ’ program. They have just begun td f

Shelter sustenance, communi hit specialty toy store shelves in
cations and exploration gear—inrecent weeks.
short, all the needs vital to a space Uncle Milton Industries
traveler—are provided by a newlicensed the JPL logo and{ ™
toy line developed in collaborationreceived  technical  advice|m
with engineers and scientists fromthrough the JPL d&chnology ?‘.'.::
JPL. Affiliates  Program, which |

The educational product line, enables businesses to forn™

Exploration System,” from Uncle license intellectual property and
Milton  Industries Inc. of gain access to JPi engineers
Westlake Wlage, features a and scientists to help solve tech
domed tent, a drink dispensernological problems. @ date,
walkie-talkies and a robotic arm more than 120 companies, der
that extends to collect rocks andand small, have used the progra
other objects. to solve upwards of 200 specific 3

The toys, which will eventually technology challenges. S = 3

be augmented by additional explo  “Educational toys can be athrough JPL 's Technology Affiliates Program, Uncle Milton
ration gear and biological, geolog wonderful and creative way of |ndustries Inc. has developed the “Mars and Beyond Science
ical and chemical sampling test Exploration System,” a new toy line developed in collaboration

kits, are designed to enthuse an See Dys, page 5 with JPL engineers and scientists.
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Contest to name DS2two microprobes

By JOHN G. WATSON

NASA has announced the start of a contey
to name its Deep Space 2 mission's two micrg
probes, scheduled to be launched next mon
on a journey to Mars.

“Just as Mars Pathfinder Sojourner rover
received its name through a contest, we wou
like to invite the public to become involved inj§
helping to name Deep Space 2win probes,” &
said Project Manager Sarah Gavit of JPL. “Wh
better way to involve school children and parent
alike in this exciting, one-of-a-kind mission?”

Deep Space 2, launching with the Marg
Polar Lander on Jan. 3, will send its two micro
probes to impact and penetrate the surface
Mars in December 1999.

Each of its two entry systems consists of
basketball-sized aeroshell with a softball-size
probe inside. Released from the cruise stage
the Mars Polar Landgithe probes will dive
toward the surface of Mars. Upon impact, the
forebody of each probe will bury itself up to
about 1 meter (3 feet) undgound, while the
aftbody remains on the surface to transmit dat
through the orbiting Mars Global Surveyor

spal(J:elt':Izaft back to Earth.ft bef. the D In Kennedy Space Center 's Spacecraft Assembly and Encapsulation Facility-2, a worker pre-
niike any spacecra elore, the DeePy,res one of the two Deep Space 2 microprobes that will hitchhike to Mars attached to the

Space 2 probes will smash into the planet gt ise stage of the Mars Polar Lander . Launch is scheduled for Jan. 3.
speeds of up to 200 meters per second (400

mph). The missios’ main purpose is to flight- ogy or fiction (not living) or two places or risk-taking pioneers breaking barriers,”
test new technologies to enable future sciencehings that are in some way associated witbxplained Gavit. Complete details, along with
missions—demonstrating innovative approacheach otheror a combination. Their choicesonline entry forms and further information
es to entering a planstatmosphere, surviving should be accompanied by a short written €onabout Deep Space 2, are available at
a crash-impact and penetrating below a planetposition of up to 100 words explaining whyhttp://nmp.jpl.nasa.gov/ds2/ .
surface. As a secondary goal, the probes wilheir entries would make good names for the The deadline is April 30, 1999, and winners
search for water ice under Mars’ surface. miniature probes. will be announced the following November
Participants in the probe naming contest can “The names should symbolize our exploFinalists will receive one copy each of a Deep
choose either two people from histomyythol  ration of the universe, embodying the spirit oSpace 2 poster signed by the project tdam.

KENNEDY SPACE CENTER PHOTO

Toys

Continued from page 4

1979.

Cunningham namedie: s

M E D de p Uty eral other

spacecraft
Mars Global Surveyor Project Managers Y St€m
Glenn E. Cunningham has been named depuffy’9'"€€f
director for the Mars Exploration Directorate. "9 man

Cunningham had most recently served a&9€menty:
manager of the Mars Surveyor OperationBOSItions,
Project, and has been project manager of th became
Mars Global Surveyor Project since itsd€puty
inception in 1994. manager

He joined JPL in 1966 as an engineer it 1987 of
the Spacecraft System Design andhe Mars
Integration Section and has worked on Rover
variety of spacecraft missions, including thé&ample
1969 Mariner spacecraft to Mars and th& eturn
1977 \byager spacecraft to the outer planet9evelop-
of the solar system. Cunningham has also lgd € n t
studies for robotic precursor missions in-supgF | i g h t Glenn Cunningham
port of eventual human exploration of MarsProject,

He was named spacecraft team chief of thdeputy manager of the Mars Observer Project
Voyager mission in early 1978 and served id990 and Mars Observer project manager at
that position through the Jupiter encounters ilaunch in 19920

bringing the excitement of Americ’'space
exploration program to children of all ages,”
explained Merle McKenzie, manager of J®L
Commercial Echnology and Regional
Development Program. Each autumn, the-pro
gram hosts an annualoys, Games and
Multimedia Workshop at JPL to inform the
toy, entertainment and multimedia industries
about space program licensing opportunities.
The 1999 event is in the works for next
October

The four components of Uncle Milta’
Mars and Beyond product line are an
HM4Terra-Colony Habitation Module (domed
tent), NM8 Hydropak Drink Unit (dispenser),
CMS5 Mission Communicators (walkie talkies)
and the Em3 Robotic Extender Arm (specimen
collector).

Further details about the ethnology
Affiliates Program are available from J®L
Commercial &chnology Program web site at
http://techtrans.jpl.nasa.gov/tu.htral .
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k 2 1 I,,arrangements for extended land tripsrecognition for winning the Public
ARC eepsatl reeS In tOUC tours and cruises; Service Excellenceward and other
» Social Security and Health members have been cited by their
JPL employees planning retire other JPL activities Care—reviews current legislation,communities for exceptional volun
ment in the near or even distant The group includes the follow developments and trendsfeating teer service.
future may join an @anization ing nine committees, headed animember concerns regarding Socie Officers for 1999 are Phil
geared to their social interests andstafed by volunteers: Security Medicare and insurance Neuheuser  president; Pat
desire to maintain contact with ¢ ARC Light publication; programs; Guernsey vice president; Bob
their fellow senior employees: the  « Financia—an advisory group ¢ Volunteer—members who Steinbacher treasurer; and Pat
Associated Retirees of Caltech/dealing with matters fcting retired lend their time and abilities by sup McLeod, secretary
JPL (ARC). persons’ savings, income and invesiporting ARC programs and outside  Annual dues for retired JPL and
Approximately 750 ARC mem ments; charitable oganizations. Caltech employees and their
bers and spouses have joined the e<Hospitality—members who Besides annual events such aspouses are $6; for pre-retirees, $3.
club since it was formed in 1984 assist other members in need;  the picnic at Caltech and Decembe  For more information, call Lila
by Lab retirees Herman Bank and ¢ Membership—recruits and holiday party at the Athanaeum,Moore at (818) 790-589&1

Joe Koukol. aids new members; members have visited the Getty

ARC is an ERC subclub, * Public Relations—promotes Center the new Aquarium of the
responsible to Caltech’ Human ARC activities; Pacific, Edwards and avidenbey -
Resources Qice and the JPL « Science and dchnology— Air Force bases, Mount ¥on and Retlrees

Benefits Ofice. The ARC Light operates the dlunteer Profession- Palomar observatories and

newsletter published monthly and als for the Medical AdvancementLawrence VElk Theater Members The following employees
distributed to members, JPL andproject, whose members havehave been a part of tours to Spainietired in December:

Caltech oganizations and asseci adopted space-related technologPortugal and Nova Scotia. In spring  Takeshi Satg 41 years, Section

ate members, is a key communicafor medical research; 1999, members will travel to 334; David Conklin, 38 years,
tions link for retirees to keep ¢ Social—plans and ganized England, Scotland, Ireland andSection 394,David Juergens 16
informed about members’ doings,social events and parties for eac/Wales. years, Section 387;Edward

upcoming ARC social events andmonth of the year and handles VPMA has received national Brown, 10 years, Section 662

_ _ TOPEX wins
Celebrating 40 years of sace  Pecora award

The TOPEX/Poseidondam has
won the Wiliam T. Pecora #vard,
sponsored jointly by the Department
of the Interior and NASA and pre
sented annually to recognize -out
standing contributions of individu
als or groups who study the Earth
with remote sensing.

NASA Administrator Daniel
Goldin presented the award at the
conclusion of his keynote address
at the American Geophysical
Union fall meeting in San
Francisco Dec. 6.

Charles dmarone, the @PEX/
Poseidon project manager at JPL,
and Jean Louis Fellous, assistant
director of the Earth Science and
Applications Programme Director-
ate from the French space agency
Centre National d’Etudes Spatiales
(CNES), accepted the award on
behalf of the DPEX/Poseidon
Team.

The award was established in
1974 in memory of DrWilliam
Pecora, former director of the U.S.
Geological Survey and Undersec-
retary Department of the Interior
Pecora was a motivating force
behind the establishment of a pro

JPL PHOTO LAB gram for civil remote sensing of
JPL employees celebrating their 40th anniversary with the Laboratory gathered earlier this month. From the_ Earth from space. His eafly
left are Tom Sorenson, Section 340; James Hix, Section 351; Don Starkey , Section 313; Earl Cherniack, vision and support helped establish
Section 510; Neil Herman, Section 776; Bob T ausworthe, Section 360; Dean Pruitt, Section 330; and what is known today as the
George Ladner Jr ., Section 601. Landsat satellite program.

See Avard, page 7
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Passings

Len Carter, 76, known to
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Nov. 13 at \érdugo Hills Hospital.
Hall worked at the Laboratory March  Air

from 1959-94. He is survived by RedlandsO

. his wife, Rahla. Robert.

many JPL employees through his  \emorial services were held — Ernest Fehlings 93, a retired ~ Memorial services were held

work ~ with the  British Nqy 20 at Church of the Lighted JPL employee, died of naturalNov. 25 at Hope Lutheran Church

Interplanetary Society and as €di\yingow in La Cafiada, followed causes Navi9 at a North Carolina in Glendora. Private burial was in

tor of the oganization5 p cremation at se@ nursing home. Wisconsin.Q

Spaceflight magazine, died unex Fehlings worked at JPL from

pectedly Nov 12 in Sutton, Warren Rachwitz 78, a 1951-69. He is survived by sons Tony Federicq 85, a retired

England, after minor sgery  etired engineering test associatDonald and Wliam. engineering liaison representative
Cartey who served as executivegrom Section 326, died of cancer  Private services were held infrom Section 820, died of heart

secretary of the societgommis  Nqy 15 at his Glendora home.  Pennsylvaniad failure Dec. 2 at a convalescent

sioned articles and columns  pachwitz joined JPL in 1956 home.

authored by JPLers over the pasynq retired in 1986. He is survived  John Koenig, 67, a senior  Federico joined the Lab in 1942

two decades by his wife, Louise, seven chil engineer in Section 352, died ofand retired in 1976. He is survived

) . dren, 1 grandchildren and five cancer Nov 22 at his Glendora by his wife, Anette, and son Gary
Justin (J.R) Hall, 70, aretired o4t grandchildren. home. Services were privaté&l

technical manager in the former™ \iamorial services were held

Section 410, died of leukemiayy 19 at Oakdale Memorial Park

and Cemetery in Glendoral
Award

Continued from page 6

Memorial services were held at
Force Base

Koenig had worked at the Lab
in since 1979. He is survived by his
daughter Bonnie and brother

y ~Volunteers sought to decorate float
Duncan Griffith, 78, a retired

senior engineering associate in Volunteers are sought to help decorate The La Cafiada Flintridc

Section 313, died of cancer Nov Tournament of Roses’ entry in the 1999 Rose Parade, which honéss JP
The TOPEX/Poseidon satellite 17 at his Lancaster home. Mars Pathfinder mission.

uses an altimeter to bounce rade  Griffith worked at JPL from From Dec. 26 to 31, two daily shifts of volunteer decorators will helg

signals of the ocears surface to 1959-84. He is survived by hisprepare the “Martian Mischief” float under the 210 Freeway at the corne

get precise measurements of thwife, Ann Mae, son Robert andof Hampton Road and Foothill Boulevard. Shifts are 8 a.m. to 2:45 p.n

distance between the satellite andaughter Kathleen Crampton. and 3:45 p.m. to 10 p.m.

the sea surface. These data ai Memorial services were held Organizer Bob Ferbesf Section 386 said families are welcome and

combined with measurementsNov. 21 at \alley Bible Church in decorators must be at least 13 years of age. Hot meals at lunch and ¢

from other instruments that pin Lancaster; burial was privatel ner, as well as beverages and snacks, will be available to volunteers.

point the satellites exact location For more information or volunteer forms, call Ferber at ext. 4-3263.
in space. Every 10 days, scientist

Roy Brereton, 77, a retired

produce a complete map of globamember of the technical stadlied

ocean topographythe barely per of C
ceptible hills and valleys found on Victorville.
the sea surface. Launched ir

of cancer Nov 18 at his home in

Brereton joined the Laboratory in
August 1992, DPEX/Poseidois 1961 and retired in 1981. He is sur

measurements are accurate tvived by his wife, Mary; daughters

within 4.2 centimeters (1.7 ineh Pamela, Patti and Penny; and so

es).Ud David.

Next Universe Jan. 8
Ad deadline: Dec. 21

LETTERS

On behalf of my family and myself, | would like to thank my JPL
family for the cards, beautiful flowers and plants and support dur-
ing my father's illness and recent death. Thanks also to ERC for
the exquisite plant. | am truly blessed to have so many "earth
angels."

Barbara "Cookie" Kotulla and family

Qaaa
Special thanks to the JPL ERC for the lovely plant and kind

expression of sympathy in the recent loss of my Dad.

Joyce Pulliam, Section 900

Qaaa
Heartfelt thanks to co-workers and friends in Divisions 23, 21 and
elsewhere for your many kindnesses to me during my father's
recent illness and passing. Your visits and written expressions of
support really mattered. Thanks also to the ERC for the lovely ficus.
Aubyn Miller

FOR SALE

AIRLINE TICKET, R/T, anywhere American flies, $425, with free
hotel voucher and 1 day free rental car; ENTERTAINMENT CEN-
TER, large 3-piece, lighted ($99); COMPUTER, new Pentium
166 laptop with $1,600 12.1 active matrix screen/modem ($849);
FRIDGE, huge frost free ($59); FICUS, huge fake, looks very real
($35); FAN, standing, ($15), FLOOR LAMPS, tall black halogen
($9); SOFTWARE, Word 97 upgrade ($19), Adobe Photodelux
($15); SOFA/chair/loveseat, beige (just cleaned/Scotchguarded),
$325 for all. 366-6134.

ARTWORK, Indian, Southwest, wildlife; limited edition prints, all
custom framed, $35 to $500; Marty Bell limited edition print,
English country cottages, $250; set of 8 collector plates,
$280/set/obo. 626/797-8776.

BABY ITEMS, like-new Graco battery-operated baby swing, $50;

Century Bassinet w/linens, $35; diaper genie, $10. 957-5502.
BEDROOM SET, Thomasville, gn.-sz. sleigh bed, lg. 6-ft. dress-
er w/mirror, nightstand, light wood, mattress and pad included,
exc. cond., 1 yr. old, $2,000. 888-3292.

BEDROOM SET, ltalian, white lacquer, cal king bed, 2 matching
night stands, matching dresser w/6 drawers, w/2 mirrors, $500.
548-5082.

BIKE, Fuji 12-speed, medium size, good condition, aluminum
wheels, Suntour shifters, $90 firm. 626/794-0886, Ted.
BIRDCAGE, for big bird, 2' x 3' x 4' high, like new, $340. 341-
1798.

BLOUSES/DRESSES, sz. 10, some designer labels, blouses
$10, dresses $20. 888-3292.

BOOKS, computer, new, 40-70% off list price; published by New
Riders, QUE, SAMS, Ventana, Microsoft Press, Waite
GroupPress, Prentice Hall, and others; subjects: HTML, Internet,
Macintosh & Internet, Visual FoxPro3, Microsoft Network,
Microsoft Intranets, Windows NT, Web publishing using Word,
Windows 95, Novell's NetWare 4.x, applied C programming, and
MCSE study guides. 626/292-0373.

CHINA, six Noritake 5-piece place settings, Rothschild design,
$120. 626/403-9002.

COMPUTER, Mac II-FX w/Apple color RGB monitor, Global
Village Teleport 33.6 fax modem, Connor HD, 1.4M + 0.7 HD,
best offer. 541-0062.

COMPUTER, Compag 2010C series handheld PC (brand new,
won as a prize); 20 MB RAM, 640 X 240 LCD color screen, 33.6
KBPS built-in modem, external speaker and quick-access micro-
phone; complete bundle of Windows-based CE applications with
pocket versions of MS Office software; for more details see
www.compad.com/products/handhelds/2010/index.html; retail
value $699; sell $450/obo. 626/797-9057.

COMPUTER ACCESSORY, Mac Geoport telecom adapter,
Global Village fax modem for Power Mac, best offer. 541-0062.
COUCH/LOVE SEAT, beautiful white bamboo, pastel tropical
print cushions, 1 year old, exc. cond., $600 for both. 888-3292.

DARKROOM, complete Omega C760 enlarger system
w/Dichroic Lamphouse 24mm lens, 16 x 20" base, 35mm and
slide film carriers, electronic timer, print holder, 16 x 20" and 8 x
10" developing drums, automatic drum roller, measuring jars,
thermometers, more, $950. 805/523-1832, Ken.

DESK, perfect for home office, new, never used, $200. 626/403-
9002.

DIET TAPES, Jenny Craig, set of 14, $50. 790-3899.

DISHES, full set, Pfaltzgraff, no chips, no cracks, exc. cond.;
matching green glass salad bowls and glasses, exc. cond., used
once, $80/obo. 888-3292.

DOGS, beautiful boxer puppies, AKC champion lines; tails and
claws done, 1st set of shots; 8 weeks on 12/17/98; good homes
only; $400. 951-9372l, lv. message.

EXERCISE EQUIPMENT, Body by Jake hip & thigh machine,
$40/obo; ab & back machine, $50/0bo; both w/instructional video
& orig. literature. 367-0969.

EXERCISE MACHINE, NordicTrack Achiever, w/Fitwatch, exc.
cond., $350. 805/255-5645.

FISH TANK, brand new 100-gallon, Plexiglas with black back,
white Formica with brass stand and canopy, comes with fluores-
cent lights, wet/dry filtration, bioskimmer, and ozenizer,
$1,000/0bo. 626/796-9011.

FOOTBALL CARDS, unopened box of '97 Ecalibur, 24 packs,
major stars and rookies, $40; BASEBALL CARDS, set of 201 '98
Leaf cards, major stars and many rookies, Beckett value $200,
sell $60. 626/914-6083.

FURNITURE: redwood dining set, 6 chairs w/extension $300;
Oakwood entertainment center, glass doors, $300; 3-piece wall
unit, wood with upper glass doors, gd cond., $300. 244-0931.
FURNITURE: sofa/loveseat, cust. made, 7 months new, cream
color, w/matching cust. dining set w/6 chairs, exc. cond.,
$800/0bo. 243-7107, Lana or Shant.

FURNISHINGS, merging two households, solid oak roll top desk,
solid oak bar w/brass rail and 4 stools, 5 cu. ft. freezer, brass

Continued on page 8
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chandelier, computer desk and lamp table, small bookcases and
glider/rocker chair. 626/791-1266.

OPERA TICKETS (2), Madam Butterfly on Jan. 13 at 7:30, L.A.,
$48. 353-3467.

ORGAN, Yamaha 415 electronic console w/13 pedals, 3 key-
boards, 144 rhythm patterns, pd. $7,500, sacrifice for $3,000.
790-3899.

ORGAN, Yamaha stereo MR-1 "playcard system," cabinet with
bench, 50 plus playcards, all instruction books and some music,
$1,500 new, sell $300. 626/287-9544.

OVERALLS, for ski/snowboard, women's small, bombshell
maroon, never worn, tags on, orig. $129, sell $50. 952-8163.
PERSONAL INFORMATION MANAGER, Seiko "Phone-Pal",
$25. 790-3899.

POWER CENTER for computer, $20. 790-3899.

RECEIVER, Optimus professional series audio/visual (stav-
3590), 3 audio and 2 video inputs, 30 AM/PM presets, A&B
speaker groups, Dolby pro-logic decoding, 5 sound fields, super
bass, JOG dial, 135 watts RMSx4 at 8 ohms, manual and remote
included, $250/0bo. 249-6786.

RECORDING STUDIO, Foster 8-track, low hours, 12-channel,
8-bus console, ¥4" tape, 2 R8s, power amp and effects included,
$1,250. 626/791-2700.

ROCKING HORSE, large Wonder Horse w/optional electronic
"Clippty-Clop" motion-dependent sounds, exc. condition, paid
$70, sell $40. 626/303-1927.

ROSARY, pure silver (92.5) from Texaco, beautiful, $50.
626/798-8777.

SKI RACK ACCESSORY, Yakima "Buttondown 6", list $99, sell
$60, still in box; BBQ, Weber, $10. 352-6778.

SKIS, Autier, w/Markerll titanium bindings, 194 cm, exc. cond.,
$75; SKI BOOTS, Lange 55, M size 12, exc. cond., $75.
626/793-3561.

SOFTWARE, for Macintosh, all $25 and under. 790-3899.
SPEAKERS, utility, Advent, good cond., $80/pair; BIKE, BMX-
style, silver, new seat, good treads, vg overall condition, $40.
952-8455.

SPRINKLER VALVE actuators, Lawn Genie model 756LG3/4,
new, $10 each. 790-3899.

STEREO RECEIVER, Sensui (RZ-1000), 4 audio and 1 video
inputs, 30 AM/FM presets, A&B speaker groups, 100 watts
RMSx2 at 8 ohms, manual included, $100/obo. 249-6786.
STOVE, gas, GE, self-cleaning, extra large, like new, $325;
REFRIGERATOR, Whirlpool frost-free, 17.2 cu. ft., vg cond.,
WASHER/DRYER, Maytag, good cond., $200/both. 626/355-
5662.

SWEATER, Coogi, from Australia, new, Sells in Nordstrom for
$325, $100. 790-3899.

TABLE, dining room, round, mahogany, sits 8 with 2 extensions,
almost new, comes with 6 matching chairs, $700/obo; matching
China buffet, $1,000/ obo; all for only $1,500/0bo. 909/592-0780,
Ana.

TABLE, dining room, 7' formal, w/6 chairs, Ivs. and pads, exc.
cond., $150. 367-4743.

TEXTBOOKS, electronic engineering, two 1940s original MIT

NOTICE TO ADVERTISERS
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radiation lab series, "Waveforms,” and
Amplifiers," $15/each. 626/793-1895.
WATER JUG, Brita, 2-gallon unit with 4 unused filters, $18/obo.
626/568-8298.

"Vacuum Tube

VEHICLES / ACCESSORIES

'92 CADILLAC Sedan DeVille, 4-dr., burgundy w/tan leather inte-
rior; new tires, trans, wiring, spark plugs, etc.; great condition,
$9,000/0bo. 626/794-4352, after 8 p.m.

'98 CHEVY Blazer, immaculate, black, auto, leather interior, CD,
keyless entry, tinted windows, power everything, 20,000 miles,
$24,000/0bo. 790-0297.

'95 CHEVY Corvette coupe, metallic red, 38K miles, ext. warran-
ty, new cond., $22,500. 790-6738.

‘89 CHEVY Camaro Iroc-Z, red, V8 5.0, automatic, 48,000 miles,
'99 tags, loaded, original owner, exc. cond., $6,995. 626/794-
7834.

78 DATSUN 280Z, exc. cond., interior restored, new injectors &
Seabring exhaust; 64,000 orig. miles, $2,700. 626/791-2700.
‘72 DATSUN 240Z, rare model, auto, vinyl top, 1 owner, orig.
paint, interior restored, dual Webber carbs, Dynomax exhaust,
rebuilt from ground up, a true classic, book $9,500, sell
$4,500/0bo. 626/791-2700.

70 DATSUN 240Z service manual. 952-8455.

‘84 DODGE D-50 pickup truck, vg cond., auto, 2.6 eng., tilt
wheel, bedliner, shell, new battery, very clean, well maintained,
138K mi., orig. owner, $2,600. 626/332-2682.

'85 FORD LTD Brougham, good condition, V6, power, a/c, blue,
am/fm/stereo cass., 73,000 miles, $1,800/0bo. 626/794-4592.
‘91 HONDA Accord EX, 4-dr., 5-spd., full power, moon roof, orig.
owners, 99k miles; nice condition, $7,500. 626/355-6907.

'87 HONDA Accord DX coupe, blue, excellent running condition,
$2,800. 365-3799, Dave or Lucy.

'86 HONDA Accord LXi, blue, 4-door, manual transmission,
186,000 miles, moonroof, removable car stereo, A/C, power
locks & windows, cruise control, good condition, everything
works, great looking, $1,950. 891-4031, Carol.

‘86 HONDA Accord shop manual. 952-8455.

'98 ISUZU Trooper, 3.5L V6, 4 x 4, air cond., CD, am/fm/stereo
cass., power windows, power door locks, auto, cruise control,
keyless remote entry, 3,500 miles, $22,450/o0bo. 569-2032,
pager or 909/599-3230.

'94 JAGUAR XJ6, 52K miles, CD, br. green/alloy wheels, war-
ranty. 626/355-9651.

'88 LINCOLN T/C, 87K mi., excellent condition, must see,
$4,900. 626/966-8058.

'96 MAZDA Miata, 5-speed, stereo cassette, dark blue, 31,000
miles, exc. cond., $12,150/0bo. 569-2032, pager.

‘86 MERCEDES 190E, champagne, auto, orig. owner, smog cer-
tified, $3,200. 790-3802, Bill.

'78 MERCEDES 300SD turbo diesel, 73,000 miles (original), exc.
condition, $5,000. 249-3059.

'97 NISSAN Altima GXE, 15,500 mi., a/c, auto, power win-
dows/door locks, am/fm/stereo cass., exc. cond., $11,954/obo.
569-2032, pager.

77 PLYMOUTH Voyager van, loaded w/everything, 44K mi.,
transferable 100K-mile bumper-to-bumper warranty; exc. cond.,
$18,500. 626/574-8782.

'98 TAHOE trailer, by Thor, 24, queen sz. bed, sofabed, dinette-

All housing and vehicle advertisements requir@ed, microwv, awning, air, stereo, all amenities, used 3x,
that the qualifying person(s) placing the ad bé!2500. B08/833 4255,

IRE CHAINS, never used, brought for '94 Ford Ranger truck,

listed as an owner on the ownership documentszo. 626/798-7339.
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TRAILER, custom-built 4' x 8' utility, sturdy frame, long tongue,
new wiring, current registration. 626/797-8776.

TRAILER, utility, small wheel, $85. 248-8936.

'90 VW Golf GTI, red, Wolfberg edition, cust. rims, lowered,
am/fm cassette stereo, tinted windows, clean interior, 5 speed,
alc, new trans, mint cond., $5,000/obo. 243-7107, Lana or Shant.

WANTED

ELECTRIC SHAVER, men's Sunbeam, in working condition.
626/793-1895, Albert.

ENCYCLOPEDIA, book version, suitable for kids age 6-16.
626/797-6982.

SPACE INFORMATION & memorabilia from U.S. & other coun-
tries, past & present. 790-8523, Marc Rayman.
RACQUETBALL PLAYER, out-of-shape club-b level player. 845-
8449, Ray.

ROOMMATE to share beautiful large home 20 minutes west of
JPL, new cable/washer/dryer/fridge/ spalfireplace/BBQ/lanai,
$495 + 1/2 utilities. 366-6134, eves.

ROOMMATE to share with three others, 3-bd. Pasadena apt.,
$385 + deposit. 626/564-1078, Beth.

VANPOOL RIDERS, #14, Long Beach/Lakewood, 6:45 a.m.-
3:45 p.m. Ext. 3-2706, John or ext. 4-1487, Maria.
VOLLEYBALL PLAYERS, coed, all levels of play, Tuesday nights
8-10 at Eagle Rock High School, $4/night. 956-1744, Barbara.

FREE

CLEAN FILL DIRT [mostly gravel like], you haul, several cu yds.,
take as little or as much as you like, 3 blks. ESE of NY & Hill,
Altadena. 791-3103.

COFFEE MUGS, two Ron Jon green/orange plastic, never used.
626/355-6445, night.

DOG, 2-year-old Alaskan malamute, must be 1-dog home,
needs plenty of space, has basic obedience training and pure-
bred papers. 626/919-0585.

Universe

FOR RENT

ALTADENA room in Rubio Canyon area, private residence,
kitchen & laundry OK, no smoking, no pets, $350. 626/797-8082.
ARCADIA, cozy, furnished room; includes kitchen privileges,
washer, dryer, pool, no smoking, $350. 626/448-8809, Shary.
GRANADA HILLS, one person to share large remodeled home;
CA, fireplace, hardwood floors, recessed lighting, patio, and
office; includes full privileges and use of new appliances, wash-
er/dryer, and spa; room has two windows, recessed lighting with
dimmers and attached bathroom; north of Rinaldi, 20
minutes/JPL; $495 + Y% utilities + deposit; no smoking, no pets.
366-6134.

MONTROSE, 2-story townhouse, 2 mi. to JPL, spacious 2 bd. +
2 1/2 ba., quiet gated community, cathed. ceiling, subterr. park-
ing, fireplc., a/c, refrig., beautiful cond., great area, walk to shops
and restaurants, $1,400. 626/577-7922.

PASADENA, beautiful home in prestigious Hastings Ranch area, 3
bd., 1% ba., den, formal dining rm., yard, available Jan. 1, $2,000.
626/351-8473, Esther.

PASADENA townhouse, 2 bd., 2 1/2 ba., central heat, a/c, 2-car
attached garage, washer/dryer, fireplace, near PCC, 6 miles from
JPL, non-smoker, $1,000. 626/462-1497, eves.

SOUTH PASADENA, furn. studio apt. on 1 level, 1718
Huntington Dr. betw. Milan/Marengo; laundry facilities on
premises, parking space; non-smoker; no pets; $565, utilities pd.
626/792-9053 Marilyn.

TUJUNGA, 1-bd. apt., triplex, garage, |g. rooms, beautiful hard-
wood floors, laundry, shaded patio, 9986B Tujunga Canyon
Blvd., $450. 626/792-3732.

REAL ESTATE

ALTADENA foothills, lots of wood and glass, views of mountains,
city, Catalina; 3 bd., family rm., studio, $348,000. 626/798-0029.
BIG BEAR, new cabin 2 blocks from lake, 2 bd., 2 ba., mud/laun-
dry room, $129,000. 909/585-9026.

GLASSELL PARK charmer, minutes from JPL/Caltech, 2 + 1 +
bonus rm., large fenced-in yard, inside & outside fireplaces, 2
patios, $169,500. 549-4140.

LA CANADA, vintage Tudor, prime location, exc. schools, 4 bd.,
2.5 ba., den, formal dining rm., dramatic living rm. w/vaulted ceil-
ing, bay window and fireplace, remodeled kitchen w/lots of oak
cabinets, sunny breakfast area, detached garage, hardwd.
floors, skylights, approx, 2,100 sq. ft., lg. yd., new roof & paint,
must see, $575,000/0bo. 790-0375.

LA CANADA, walk to JPL, 2 bd., 1% ba., den/office, immaculate,
sewers, $365,000. 790-3508, eve.

VACATION RENTALS

BIG BEAR, 7 mi. from slopes; full kitchen, f/p, 2 bd., 1 ba., sleeps
6; reasonable rates; 2-night minimum; no smokers, no pets; exc.
hiking, biking, fishing nearby. 909/585-9026, Pat & Mary Ann
Carroll.

BIG BEAR cabin, quiet area near village, 2 bd., sleeps 8, com-
pletely furnished, F/P, TV/VCP, $75/night. 249-8515.

BIG BEAR LAKE cabin, near lake, shops, village, forest trails, 2
bd., sleeps up to 6, fireplace, TV, VCR, phone, microwave, BBQ
and more, JPL disc. price from $65/night. 909/599-5225.

BIG BEAR LAKEFRONT lux. townhome, indoor/outdoor spa,
near skiing, beautiful stone fireplace, sleeps 6. 949/786-6548.
CAMBRIA, ocean front house, exc. view, sleeps up to 4,
$125/night for 2, $175/night for 4. 248-8853.

CORNWALL, ENGLAND, August 1999 total solar eclipse; prime
location camp site on the path of totality; includes lecture series
by Caltech, JPL and UK astronomers; http://www.ctg-win-
dows. co.uk/eclipse.html. 626/356-2998.

HAWAII, Kona, on 166 feet of ocean front on Keauhou Bay, pri-
vate house and guest house comfortably sleep 6; 3 bd., 2 ba.,
swimming, snorkeling, fishing, spectacular views, near restau-
rants, golf courses and other attractions. 626/584-9632.
HAWAII, Maui condo, NW coast, on beach w/ocean vw., 25 ft. fr.
surf, 1 bd. w/loft, compl. furn., phone, color TV, VCR, microwave,
dishwasher, pool, priv. lanai, slps. 4, 4/15-12/14 rate: $95/nite/2,
12/15-4/14 rate: $110/nite/2, $10/nite/add'l person. 949/348-8047.
MAMMOTH condo, 2 bd. + loft, 3 ba., slps. 8, spa, full kitchen,
TVIVCR, covered parking; walk to Canyon Lodge; JPL discount.
249-8088.

MAMMOTH condo in Chamonix at lifts 7, 8, 16, 17; walk to
Warming Hut, 2 bd., 2 full ba., sleeps 6, fully egpd. elec.
kitch., microwv. & extras, fireplace/ wood, color TV, VCR, FM
stereo, o/d Jacz., sauna; game, rec. & laundry rms., conv. to
shops, walk to lifts; spec. midweek rates. 249-8524.
MAMMOTH ski cabin in Knolls, 4 bd., sleeps 10, f/p, deck.
626/445-7443 or 310/375-8421.

OCEANSIDE, on the sand, charming 1 bd. condo, panoramic
view, walk to pier or harbor, pool, spa, game rm., sleeps 4.
949/786-6548.

PACIFIC GROVE house, 3 bd., 2 ba., fp, cable tv/vcr, stereo/CD,
well-eqpd. kitchen w/microwv, beaut. furn, close to golf, beaches,
17 Mile Drive, Aquarium, Cannery Row, JPL discnt. 626/441-3265.
PALM SPRINGS condo, 1 bd., compl. furn., pool, spa, tennis,
cable TV, VCR, carpets, paint, cooking utensils new; rent daily,
weekly, weekends & monthly. 626/445-0884.

S. LAKE TAHOE Keys waterfront home, 4 bd., 3 ba., sleeps 12+,
fireplace on 2 levels, decks overlook priv. dock/ski lifts, gourm.
kitch., bikes, sail and paddle boats, 3 color TVs, VCR, stereo
wi/tape/disk, in/outdoor pools, hot tub and beach; tennis, 10
min./skiing, casinos/golf, 1 hr./wine country; $995/wk. high sea-
son [15 June to 15 Sept; 22 Nov. to 1 March]; $495/wk. low seas.,
+ $90 cleaning fee; 3-day min. 626/578-1503, Jim Douglas.




